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Discovery Year 


Radii estimated for non-transiting exoplanets 
Discovery data dithered randomly within discovery year 
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¢ Back illuminated CCDs (20 ppm 
photometric precision) 


¢ Sophisticated algorithms 


¢ Computational infrastructure 
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Kepler Candidate KOI-351 
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Earth (~0.01%) 
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000,000 Lines of Code; 26 different Modules 
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64 hosts, 712 C 
3.7 TB of RAM, 
~300 TB of raw disk storage 
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Transiting Planet Search Running on Pleiades F 
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768GB RAM 

48 cores 

+ Oracle RMDB and ADB servers 

+ Message Oriented Micdleware 
(MOM) 

+ Network File System (NFS) 


Processing scales from 100s of 
Sr... | | cores on local cluster to 10s of 
1000s of cores on the NAS 


Local Clusters 
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Transit-like signals can be produced by a 
number of astrophysical phenomena 

¢ Background Eclipsing Binaries 

¢ Triple star systems with an EB/planet 
¢ Background/Foreground planet 
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BLENDER can assess statistical confidence in 
planetary nature of a candidate 


W. Torres 2013 


Computationally intensive: Supercomputer 
essential 
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Blender Analysis for Kepler-452b 
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Background eclipsing binaries 
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BEB odds: 1.21x10°12 
BP odds: 2.56x10-19 
HTP odds: 2.35x10° 
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Vs: (Expected) Planet odds: 9.97x107% 


Distance modulus difference (mag) 


Therefore, odds ratio is ~424:1 
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Kepler Small Habitable Zone Planets Now Include 
One Orbiting a Sun-Like Star 
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1.0 
Energy Received by Planet 
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David Kipping and team 8 
have been searching for 
exomoons in ~400 light nek 
curves from Kepler on the “a 
NAS Pleiades 
Supercomputer The Hunt for Exomoons 


with Kepler 


Each search consumes 
50,000 CPU hours 


~40 light curves were 
searched as of 2014 


~300 were search in 2015 
Exomoons remain elusive: 


None have been 
conclusively discovered 
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¢ All sky transit survey to find Earth’s closest cousins 
¢ 2 year primary mission 
¢ Launch in December 2017 (tentative) 


¢ TESS will identify best planets for follow up and characterization 
with James Webb and very large telescopes 
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Storage Area Network 
{link layer = Fibre Channel} 
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Algorithm 
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Infiniband Pl::RemoteSub TaskExecutor 
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Supercomputing has played an increasingly important role in 
exoplanet searches, validation and characterization 


The Kepler and TESS missions were and are not achievable 
without supercomputing 


The role of supercomputers in exoplanet science is sure to grow 
in the future as the amount of data and sophistication of the 
software continue to increase with future missions 


